Abstract-Measurement optimization is being studied when short voltage pulses are stimulating bio-tissue and the transient process is sampled in order to measure the tissue volume changes. The measurement sensitivity depends on the ratio of the sampling instant to the time constant of the transient process, (T/τ) and on the ratio of the current sensing resistance to the resistance of the electrode-skin interface (R 0 /R SX ). With variations of R 0 /R SX and T/τ the sensitivity changes from negative to positive values, while it equals zero for certain R 0 /R SX and T/τ ratios. The sensitivity is greater when positive while than negative but it depends on T/τ and R 0 /R SX . For negative sensitivity, T and R 0 can be chosen to maximize the sensitivity and minimize its variations.
I. INTRODUCTION
Plethysmography is a method of measuring volume changes in bio-tissue. Impedance plethysmography is most often applied in measuring volume changes due to blood pulsation ( Fig. 1) or respiration ( Fig. 2) whereby the biotissue resistance changes. In this study the voltage pulse plethysmography is being examined. Short voltage pulses activate the bio-tissue and the characteristics of the transient process are measured (Fig. 3, Fig. 4 ). ____________________________________ IFMBE Proceedings Vol. 16 _____________________________________ The electrode-skin interface can be modeled with a fiveelement circuit that can be simplified to a three-element circuit due to the circuit symmetry (Fig. 5) (Fig. 5) , where the variable resistance, ΔR SX is added in series with R SX simulating the resistance change due to the change of the bio-tissue volume. This resistance change is rather small, typically 0.1-0.5 % [6], [7] . 
where
The voltage variation with constant current sampling resistance R 0 and ΔR SX /R SX as a parameter is shown in Fig. 6 . It is evident that all curves intersect at one point, that is, the measurement sensitivity equals zero for certain T/τ ratio with fixed R 0 /R SX as a parameter. The relative measurement sensitivity is defined as the variation of the sampled voltage variation du (t=T) normalized to the impulse amplitude U 0 , relative to the relative change of the bio-tissue resistance R SX :
The measurement sensitivity depends on the voltage sampling instant, T and resistance of the current sampling resistor. Dependence of the sensitivity with y=R 0 /R SX as a parameter is in Fig. 7 and with x=T/τ as a parameter is in Fig. 8 . 
